Prevalence and mechanisms of quinolone resistance among selected nontyphoid Salmonella isolated from food animals and humans in Korea.
The aim of this study was to investigate the prevalence and mechanism of quinolone resistance among selected nontyphoid Salmonella (NTS) isolates. A total of 1279 NTS isolated from food animals (n=692) and humans (n=587) between 1995 and 2009 were investigated by serotyping, antimicrobial susceptibility testing, screening for plasmid-mediated quinolone resistance (PMQR) genes qnr, aac(6')-Ib-cr, and qepA and mutations in the quinolone resistance-determining region (QRDR) of gyrA and parC by PCR, and DNA sequencing. Three hundred thirty (47.7%) of 692 animal isolates and 177 (30.2%) of 587 human isolates were resistant to nalidixic acid. Most animal (94.8%, 313/330) and human (99.4%, 176/177) NTS exhibited decreased ciprofloxacin susceptibility (minimum inhibitory concentration [MIC]: 0.125-2 mg/L). None of them carried qnr or qepA gene. However, aac(6')-Ib was identified in six animal isolates, of which four carried aac(6')-Ib-cr gene. Based on antimicrobial resistance profile, year of isolation, MIC for quinolones and fluoroquinolones, and isolation frequency of serotype, 114 animal and 83 human isolates were tested for QRDR mutations. All contained a single mutation within the QRDR of gyrA at either codon 87 or 83, and 41 of them contained an additional mutation in parC. The most prevalent mutation was Asp87-Tyr (n=107), followed by Asp87-Gly (n=28), Asp87-Asn (n=26), Ser83-Tyr (n=22), and Ser83-Phe (n=14). Point mutations in parC were observed outside the QRDR, which included 40 isolates with Thr57-Ser substitution and 1 Salmonella Typhimurium with a novel Glu51-Lys substitution. In conclusion, a point mutation within the QRDR of gyrA was primarily responsible for quinolone resistance and reduced susceptibility to fluoroquinolones in NTS in Korea. To our knowledge, this is the first report of occurrence of aac(6')-Ib-cr gene among NTS in Korea. The spread of NTS carrying aac(6')-Ib-cr is of serious concern and should be carefully monitored.